Abstract. In May 2007 the compact radio source Sgr A* was observed in a global multifrequency monitoring campaign, from radio to X-ray bands. Here we present and discuss first and preliminary results from polarization sensitive VLBA observations, which took place during May 14-25, 2007. Here, Sgr A* was observed in dual polarization on 10 consecutive days at 22, 43, and 86 GHz. We describe the VLBI experiments, our data analysis, monitoring program and show preliminary images obtained at the various frequencies. We discuss the data with special regard also to the short term variability.
Introduction
There is overwhelming evidence that Sagittarius A* (Sgr A*), the extremely compact radio source at the center of our Galaxy, is associated with a super-massive black hole. It shows sudden bursts of radiation (called flares) a few times per day, which are thought to be related to the guzzling of gas and dust from its environment and which can be detected in X-ray and near infra-red (NIR) regime (e.g., [1] and references therein). To search for correlated short term variability and to investigate the flares in as many wavebands as possible, a world wide radio-sub-mm-NIR-X-ray observing campaign on Sgr A* has been carried out in May 2007, making use of many telescopes including in the radio bands the VLBA (Very Long Baseline Array), GMVA (The Global Millimeter VLBI Array), CARMA (Combined Array for Research in Millimeter-Wave Astronomy), ATCA (Australia Telescope Compact Array), IRAM (Institut de Radio Astronomie Millimetrique), and Effelsberg.
The VLBA observed Sgr A* at 22, 43, and 86 GHz on 10 consecutive days. These data are used to measure the source size and to search for possible deviations from point-like (or symmetric) structure, and variations of the source on time scales of ∼ 1 week. Since the intrinsic source size and shape is masked by the interstellar scattering at centimeter wavelengths, the combination of our 3 observing frequencies is of great importance for the size determination and is crucial for discriminating interstellar broadening from the source intrinsic structure of Sgr A* by the known scattering law (e.g., [2] ).
Here we show and discuss preliminary images obtained with the VLBA at the 3 frequencies and focus our discussion on the results mainly obtained at 43 GHz. Other results regarding to the total flux density measurements in this global campaign are presented in other papers (see Kunneriath et al, Eckart et al, this conference). In the frequency switching more VLBI time was spent at the shorter wavelength. Bright quasars (NRAO 530, PKS 1749+096, 3C 279) served as amplitude calibrators and fringe tracers. The SiO maser in VX Sgr (transitions v=1, J=1,0 and J=2-1) was observed in interleaved short VLBI scans at 43 and 86 GHz in order to complement the regular system temperature measurements for an improved amplitude calibration. The data were correlated at the VLBA AOC correlator in Socorro, NM, USA with 1 s integration time.
Data analysis
The data were analyzed in AIPS using the standard algorithms including phase and delay calibration and fringe fitting. The amplitude calibration was performed with the measurements of the antenna gain and system temperatures for each station. Atmospheric opacity corrections were applied using the AIPS task "APCAL". Images of Sgr A* were finally produced using the standard hybrid mapping methods at all three frequencies. In Figure 1 , we show as example the first epoch resulting hybrid images at each frequency. Table 1 parameters these images. During the imaging process, we verified correctness of the station gain calibration by comparing the amplitude calibration of Sgr A* with those of NRAO 530, VX Sgr, and PKS 1749+096.
High frequency images of Sgr A* and size measurements at 43 GHz
Here we show preliminary results from ongoing analysis. As shown in Figure 1 (right-hand panel), all the images show emission east-west oriented along a PA of ∼ 80 • . We find no evidence for a significant deviation of the closure phase from zero within ±10 • at the three frequencies. The 43 GHz data are very well fitted by a single elliptical Gaussian component. These models are given in Table 2 . The apparent source size at 43 GHz (and thus the intrinsic size for an assumed stable scattering model, no variations of the ISM) appears to be constant on a time scale of 10 days and remains even unchanged after a decade of observation, when compared to the data of the last 15 years ( [3] , [4] , [5] , [6] ) despite a refractive timescale of the scattering medium of less than 1 year. From the average overall observing epochs, we obtained the following mean source parameters: θ major = 0.71 ± 0.01 mas, Ratio = 0.55 ± 0.01, and PA = 79.6 ± 0.3 • .
Flux variations at 43 GHz
As shown in Figure 2 , we plot the light curve of Sgr A* at 43 GHz on a daily basis. With the modeled flux densities from both right-hand (RR) and left-hand (LL) correlations, we derived small flux correction factors for Sgr A* assuming stationarity of the flux of our secondary calibrator NRAO 530 over 10 days. Table 1. 5. Spectrum and structure of Sgr A* In Figure 3 (left), we plot the averaged VLBI spectrum of Sgr A* from the available published data in the 1990s, and the spectrum from the new measurements at the first epoch. The source got ∼ 2 times brighter roughly maintaining the same spectral index. With respect to the constant Notes: (1) Observing frequency; (2) Peak flux density, the numbers in brackets correspond to the peak intensity of images in the right panel of each row in Figure 1 ; (3), (4) source size (see below), this also indicates an increase of the brightness temperature by a factor of ∼ 2. Shown in Figure 3 (right) is the apparent source size (FWHM) of Sgr A* at 22, 43, and 86 GHz of the major and minor axis, respectively. At 22 and 86 GHz, we only use the first epoch data, while at 43 GHz, the mean value is used. The slope for the minor axis deviates from the scattering law towards the shorter wavelengths, as shown in Figure 3 (right, dashed line). This may indicate that some intrinsic east-west oriented structure shines through. At this moment, the measured apparent sizes are consistent with the known λ 2 dependence from scattering. Assuming validity of the scattering law of [2] , we tentatively extract in quadrature the intrinsic major source size of 87, 32, and 14 Schwarzschild radii at 22, 43, and 86 GHz respectively (assuming a 4 × 10 6 solar mass BH). These numbers agree well with values recently reported by [7] and [8] . 
Summary
We have shown images and parameters from 10 epochs of high frequency VLBI observations of Sgr A* during a multi-frequency campaign in May 2007. In particular, we have measured the flux density variations and shown the size measurement at 43 GHz. Our result indicate that the measured size at 43 GHz is stable on a daily basis. Future studies will show if there is a correlation between the NIR flaring activities and the radio flux density variations. The radio (cm-mm-wavelengths) flux of Sgr A* is known to be variable on timescales of months to hours, with variability being more pronounced at shorter wavelengths. The time scales of the variations indicate that the higher frequency emission originates from a very compact region (e.g., [9] , [10] ). The mm-variability naturally raises the question of whether or not the flux density variations are accompanied by the structural change, which could be detected with VLBI at 86 GHz. Previous size measurements at 86 GHz may have already indicated possible structural variability, where the increase in size seems to correlate with a higher flux density level [7] . However, these variations of the source size is at present uncertain and still requires confirmation. As such, the 86 GHz VLBI measurements from this campaign will be very crucial for the possible structural variability.
